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Development of Three-Dimensional DRAGON Grid Technology

Yao Zheng, Taitech, Inc., Cleveland, Ohio, 44135; Meng-Sing Liou and Kestutis C. Civinskas, NASA Glenn Research
Center. Responsible person, Meng-Sing Liou, organization code 5880, (216) 433–5855.

Yao Zheng, Meng-Sing Liou, and Kestutis C. Civinskas

For a typical three dimensional flow in a practical engineering device, the time spent in grid generation can take 70
percent of the total analysis effort, resulting in a serious bottleneck in the design/analysis cycle. The present research
attempts to develop a procedure that can considerably reduce the grid generation effort. The DRAGON grid, as a hybrid
grid, is created by means of a Direct Replacement of Arbitrary Grid Overlapping by Nonstructured grid. The DRAGON
grid scheme is an adaptation to the Chimera thinking. The Chimera grid is a composite structured grid, composing a set
of overlapped structured grids, which are independently generated and body-fitted. The grid is of high quality and
amenable for efficient solution schemes. However, the interpolation used in the overlapped region between grids
introduces error, especially when a sharp-gradient region is encountered. The DRAGON grid scheme is capable of
completely eliminating the interpolation and preserving the conservation property. It maximizes the advantages of the
Chimera scheme and adapts the strengths of the unstructured grid while at the same time keeping its weaknesses
minimal. In the present paper, we describe the progress towards extending the DRAGON grid technology into three
dimensions. Essential and programming aspects of the extension, and new challenges for the three-dimensional cases,
are addressed.


